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Introduction
It is a commonly held belief in education that the most effective students in a learning environment are the students who have a high level of awareness about their own knowledge level and take control of their own learning processes 2 ; these students are referred to as selfregulated learners. Self-regulated learning (SRL) is the process that a learner goes through to enact and sustain cognitive functioning, behaviors, and metacognitive functioning to reach a set goal or goals 3 . While SRL skills can be beneficial to students of all ages, SRL has been specifically identified as a skill set beneficial to college students because they face more difficult classes while having more autonomy over their own learning than they did in primary or secondary school 4 .
SRL is a complex process that includes the learner's beliefs about his or her own learning, motivations, pre-existing knowledge, and cognitive and metacognitive skills. Some of these skills include creating an effective study environment (time and location), seeking help from peers and teachers and engagement in planning and monitoring activities, to name a few 5 . Because SRL is so complex, there is not a single SRL approach or strategy that students can be taught that will be applicable in all situations. In fact, situation, or context, dependence is one of the areas in need of further research so we can better understand the contextual factors that impact engagement in SRL 6 . Research in SRL has already suggested that contextual factors such as degree of instructor scaffolding 7 , pedagogical approach used in the classroom 8 , gender balance 9 , learner's interpersonal relationships as well as school policy or structure 10 , impact engagement in self-regulated learning strategies. Most of these studies have focused on investigating students' use of SRL in the classroom. Very few studies have been conducted to look at SRL strategies in out of class environments, where students do a majority of their learning.
To contribute to building a knowledge base of the contextual factors important to SRL among college students, we engaged in an ethnographically-informed study of engineering students studying in teams outside the classroom environment. We chose this context because time outside the classroom is often structured by the students themselves in response to the demands of their courses and competing demands. A focus on this self-structured time enables us to consider how competing demands for time result in self-governed choices of study activities. The choice of engineering students as participants for the current analysis was also intentional. Engineering majors have a reputation of being a particularly hard or demanding 11 such that students are typically pressed for time in completing course requirements and engineering in general has a reputation of being particularly unwelcoming to women and underrepresented students 12 . In combination, these factors suggest that the engineering learning environment, or context, is not perceived as optimum for many students. Thus, succeeding in engineering requires that the learner take ownership of his or her own learning and engage in SRL. Research has in fact confirmed engineering students engage in SRL and that there are differences in self-reported SRL strategies among high-and low-performing engineering students 13 . The strenuous nature of the learning environment in engineering makes this a valuable context to investigate as other STEM related fields face similar rigor and challenging environments.
We specifically sought to answer the research question, How do time restrictions on a study session impact the selection of learning strategies for study group members? We used Boekaerts model of Adaptable Learning (a basis for her work in Self-Regulated Learning) as a lens to view the activities of a student study group on two separate occasions. Consistent with ethnographically-informed approaches, the theory that explained patterns emerging in our data was identified after data collection was complete. However, consistent with the ways research is often reported in engineering education research, we describe the Adaptable Learning Model up front to help the reader understand the lens through which the data was selected for analysis and then analyzed. We describe in detail two study sessions for one study group where looming deadlines directly impacted the SRL approaches students used.
Framework

Boekaerts
1 Adaptable Learning Process (shown in Figure 1 ) is one of several models of SRL. Boekaerts' model differs from others in that it combines elements from motivation and cognition and emphasizes how self and situational appraisals play a critical role in how learners choose their course of action or a strategy for a particular learning activity 14 . Boekaerts model gives us a unique was to investigate the SRL aptitude of a student or group of students as it focuses on the actions that students choose to take based on the domain of study, the students' self-referenced cognitions, and their emotional state at the time of work. Boekaerts states, "the unique ways in which students experience everyday curricular activities in class and outside should be addressed in order to understand the extent to which they self-regulate their learning, given their perception of self in relation to different learning contexts". 15 In essence, Boekaerts' model provides a framework for studying self-regulated learning in situated learning contexts by look at how students interpret their current situation and use those interpretations to select their next action.
Boekaerts theorized that the quality of a student's learning process largely depends on the student's goal orientation 1 : mastery mode where students see school work as an opportunity to learn new ideas and coping mode where students see school work as an opportunity to demonstrate their abilities. The goal orientations are considered modes because they are not fixed traits of an individual; as students engage in their learning environment, they work to balance these two goals: to learn and to protect ego 15 . Therefore, the balance between the mastery mode and the coping mode is changing and fluid. While a student can start in the mastery mode with the intention to learn, situations may arise that tip the balance and push the student into the coping mode. For instance, when a student encounters a stressful situation, he or she may shift away from the mastery mode and into the coping mode in order to protect selfconcept 16 . Figure 1 Adaptable Learning Process (Boekaerts, 1992) This model poses that a learner combines information regarding task demands, competence, and traits and self-concept in working memory (WM) in order to make appraisals about his/her learning process. Competence is defined as "domain specific knowledge and skills relevant to the task" 16 . Traits and self-concept are defined as manifest aspects of the personality, the beliefs one holds about themselves, and the specific short and long term goals of the person. 16 . An appraisal is defined as an "ongoing comparison process between task or situational demands and personal resources to meet these demands" 16 . Though the learner may not realize it, appraisals are constantly being made throughout the learning process. The appraisal developed is then used to determine if a learner engages in mastery mode or coping mode and whether the current course of action is appropriate or whether a new course of action should be created. Boekaerts' model poses that students will pursue a learning intention, or mastery mode, when they make positive appraisals about the learning situation. But when negative appraisals have been made, students will pursue a coping intention in order to maintain or restore their well-being in the learning situation. For example, when an appraisal occurs where the learner believes that the gains from the activity are paired with reasonable costs, positive thoughts and feelings dominate the learner, and thus will want to engage in activities that help to learn (mastery mode). In these situations, learners tend to put themselves in learning contexts that help them build competence and positive self-concept. In contrast, when an appraisal occurs where the learner believes that the gains from the activity are paired with unreasonable costs, or when the learner perceives that they do not have the necessary resources to adequately complete the task negative thoughts and feelings dominate the learner. In this case, the learner will avoid engaging in activities that may aid in learning in order to cope with the negative feelings experienced. Students who are in the coping mode tend to place themselves in learning situations that allow them to protect their self-concept.
Methods
To answer our research question, we drew on ethnographically informed methods using participant observations. Participant observation, or the strategy of immersing oneself in the research field to experience and note events, is the primary method of data collection in traditional ethnographic research 17, 18 . Glesne 19 describes the main outcome of participant observation as the understanding of the participants, their behavior, and the setting. Consistent with this, participant observations were the primary method of data collection in our study. Lofland and Lofland 20 , Glesne 19 , and Spradley 18 all discuss the role of the researcher during participant observation as on a continuum of participation. Lofland and Lofland 20 describe the continuum as to how much the researcher's role is known to the participants. For this study, the lead author acted as a passive participant observer who was partially known to the participants during observations. Being a passive participant allowed her to ask questions of the participants when necessary without significantly altering the context of the study group session. While being a passive participant attempted to minimize intrusion in the study context, this role limited how much the researcher could interact during the actual study sessions in order to gain understanding from the participants' perspectives about what was transpiring during a particular observation. Thus, we drew inferences based primarily off the interpretation of the observer with little input from the participants.
Research Site and Participants
As described in the introduction, our ethnographically-informed study was intentionally focused on engineering students. This analysis is part of a larger NSF-funded research project aimed at understanding intersections between student motivation and learning strategies of engineering students. This study was conducted at a small teaching focused college (STFC). STFC has approximately 2,000 undergraduates, most of whom major in an engineering, science, or mathematics discipline. Class sizes at STFC typically range from 20-25 students per class. Approximately 99% of students graduate from STFC with offers of employment. Thus, STFC was selected as a research site for this study as we believed that due to the high concentration of engineering students and the prestige and competitiveness of the university, time management might be particularly important. Therefore, an investigation of the habits of these students would provide beneficial information on how to cultivate rich, out-of-class learning environments under the most challenging circumstances making them more easily transferable to other University contexts.
The first criterion for inclusion in this study related to participation in a common sophomore engineering problem solving course. The course was made up of 9 sections that contained approximately 28 students in each section. The nine sections were taught by six different instructors. For this course, two homework assignments were due every week. Each homework assignment contained four problems that focused on content reviewed in the previous days' classes. The course also contained three non-cumulative exams and one cumulative final. While the homework assignments and exams were common across all sections, instructors had liberty to assign extra homework or give quizzes to their individual sections, as they thought necessary. This course was selected for recruitment as it was one of the largest courses on the STFC campus and thus allowed for a large population of students to recruitment from. The specific course was also identified as one of the most difficult courses in the undergraduate curriculum at STFC and thus would allow for observations of students learning conceptually difficult material.
The second criterion for inclusion in this study related to student study habits. Specifically, participants needed to participate in a naturally formed (not formed by the research team) study group as part of the sophomore engineering problem solving course. In order to investigate the learning habits of students while working in a study group, it was important to be able to observe conversations and actions of students in action. Therefore, students that studied alone were excluded from this study. It was also important that conflicts or difficulties due to newly formed groups be minimized, as these difficulties could be mistaken for learning difficulties instead of group dynamic issues. Thus, students that did not participate in a naturally formed study group were excluded from participation.
For the larger study, a total of three study groups volunteered for participation. These groups were recruited as and identified as 'study groups', even though the work or activity performed by the members of the group varied from completing homework assignments, reviewing concepts from class, and preparing for class exams. We chose to use the term 'study group' to describe the recruited teams, as this is a colloquial term used by students to describe the function of their group. A total of 18 observations were conducted across 3 teams. For this analysis, two observations were selected from one of the participating teams, as these specific observations displayed actions of interest that could be described by the use of Boekaerts Adaptable Learning Model. This team also comprised the majority of the observations conducted throughout the entire study. The team included five members-two female students majoring in biomedical engineering (Becca and Jenny) and three male students majoring in mechanical engineering (Benjamin, Michael, and Gary). All names reported in this paper are pseudonyms to protect the identities of the individuals involved in the research.
Throughout all observations conducted, this team displayed a high number of positive learning habits throughout the academic term, thus identifying them as the highest functioning team of the three participating. The two observations selected for this study represent disparate scenarios: 1) the first observation is representative of a typical evening with the team, which was observed numerous times over the academic period, where team members worked together to accomplish the task of completing a homework assignment, and 2) the second observation is representative of a contrasting evening where the team members selected strategies for completing homework assignments that were not observed in any other observation conducted throughout the academic term. By comparing the incidents of these two observations side by side, we begin to understand how the context of an out-of-class meeting shapes the strategies a team selects for a particular goal.
Study Sessions
Study sessions for this team were held in the library located on the university campus. For each study session, a study room was reserved for the group to work in by a group member. The study room was located either on the main floor of the library or on the second floor and had a door that closed and separated the group from the main traffic in the library.
Observation One represents a 'typical' study session where the team members meet to work on homework two nights before the due date of a particular assignment. This particular homework assignment focused on conservation of mass principles. For this session, Becca, Michael, and Benjamin are present and work in a smaller study room in the library. The study session lasts approximately two and a half hours.
Observation Two represents an 'atypical' evening where the team members meet the night before an assignment is due (rather than two nights before) to work on homework. There is no explanation provided by the team as to why this particular working session deviated from the standard protocol to work two nights prior to a deadline. This particular assignment focused on conservation of energy principles. For this session, Becca, Michael, Benjamin, and Gary are present at the beginning of the study session. Jenny joins the session approximately one hour into the study session as she had already completed the first two problems and was only working on the last two problems of the assignment. In this session, participants work on a homework assignment. The study session lasts approximately three hours.
Data Collection
Study sessions were video and audio recorded for later analysis. The observations were intended to capture what naturally occurred during study sessions; therefore, the researcher did not give any instructions to the group about what should be done during the study session. For the larger NSF study, extensive field notes were taken for each observation that focused on observing metacognitive behaviors in the study sessions. While throughout the larger study, the observing researcher was allowed to ask follow up questions during the observation, it should be noted that no follow up questions were asked during the two observations that are the focus of this paper.
For this study, a secondary data analysis was conducted on the two observations of interest. Video recordings of the two observations were viewed in order to record a new set of ethnographic fieldnotes that focused on observing behaviors related to the Boekaerts framework in Figure 1 . Field notes were generated with the Adaptable Learning Model as a lens. Specifically, field notes focused on changes in study session strategies made by the study group as well as the discussions leading up to and following those changes in strategy.
Data Analysis
Through deep immersion in the culture and data, themes and connections to the Adaptable Learning model were generated 18 . Focused coding 20 was conducted to identify instances where participants engaged in appraisal statements. Using contextual clues, these appraisal examples were then classified as mastery or performance mode examples. The descriptions of events developed reflect a discussion of observed learning and study session strategies and observed utterances of appraisals that occurred before and after changes in strategy.
Results
These findings focus on descriptions of events from the two selected observations. The first observation represents mastery intention evidenced by the study group using the overall strategy of tackling one homework problem at a time and waiting to start a new problem until the entire group had finished and was ready to move on. In the second observation, we show how the study group takes a coping approach as evidenced by breaking up the problems among different groups, or "divide and conquer," in order to complete the problems in a set amount of time. Task, competence, traits and self-concept scenarios play out differently in the two observations as well.
Observation One
The Wednesday evening study session started around 7pm in the small conference room in the library. Becca, Benjamin, and Michael sat around a small round table where they began to unload the resources they planned to use for working on the homework set. The group started by working on the prescribed homework format, which was a requirement for all homework assignments in this course. The homework format required students to write out what information was known, what was being found in the problem, what information was given, and the analysis technique used to solve the problem, including a strategy statement that describes the concept applied and procedure used for analysis. Benjamin asked when this specific assignment is due. The others responded that the homework assignment was due on Friday and Benjamin remarks that the group is actually getting ahead. This remark was the first indicator of a positive appraisal for the group's work during the study session. The appraisal that the group was "getting ahead" set a positive tone that allowed the group to focus on learning the content (mastery mode) instead of worrying that they would run out of time before being able to complete the assignment (coping mode). All three work through the homework format for the first problem before moving on to developing a strategy for solving the problem. Benjamin also states that he had glanced at the problems before coming to the study session and they did not look too difficult. This second appraisal from Benjamin communicates to the group that, because the level of difficulty of the task at hand was low, they would have the skills necessary to complete the task. Therefore, this positive appraisal of the task again sets a positive tone for the working session, which pushes the group toward a learning intention, or mastery mode. The group works quietly as they continue to write out the homework format for the first problem. While Becca leaves the room to make a copy of the problem statement for each member of the group, Benjamin and Michael begin to develop a strategy for solving the problem. Becca returns with the copies and the group gets started developing a strategy together for solving the first homework problem.
The group adopts a mastery mode where individual and group mastery of content is as important to the group as completing the assignment. As they finish up the homework format, Benjamin and Michael begin to develop a strategy for solving the first part of the problem. Each begins to develop the series of equations that are needed to solve the problem. At different times, Benjamin, Michael, and Becca share out loud different parts of the equations they are writing down. In a back and forth conversation, the three collaboratively develop a strategy for developing the series of equations they'll use to find the required mass flow rates for the problem solution. This example demonstrates how all three members contribute to the conversation in order to reach an understanding of how to proceed in solving the problem:
Benjamin: Alright, so now what we need to do isBecca: Now we need to find water and jam, right?
Benjamin: We need to find how much of each thing is in the mixture. Like how much mass.
Becca: Ok.
Benjamin: And then from there we can do percentages. For the composition. SoBecca: So is this a bit like when we were doing the umm ideal gas law last time.
Benjamin: Yeah, a little bit. It's just not a gas this time.
Becca: Yeah.
Michael: So we take the percentage times that amount?
Benjamin: Uh yeah.
Michael: To fill in the mixture portion.
Benjamin: Mhmm.
From this example, we can see that Benjamin, Becca, and Michael all three contributed to developing the solution for this particular part of the solution. While Benjamin gets the group started with a solution, Becca jumps in to add her own understanding of the solution. Near the end of this exchange, Michael contributes his understanding and the group agrees on a solution. This type of behavior is very typical throughout the duration of this observation and represents a combination of task and competence appraisals, i.e., in this instance, and throughout this observation, the group members continually and collectively contributed to developing the strategy for solving the problem, demonstrating beliefs in their own (personal) competence as well as the competence of fellow group members. These positive appraisals of self and group competence lead to the group developing the solution to each problem together.
Also as evidenced from this observation, when competence is in question it does not become a stumbling block for the individual or the team. The outcome of these appraisals is to continue with a mastery mode and help each other learn. Based on the theory, this is suggestive of a positive learning environment 1 . For example, about 30 minutes in to working on problem one for this homework set, Benjamin works to explain a particular approach to Becca and Michael. Both Michael and Becca are quiet for a moment after Benjamin finished his explanation. Becca then asks, "Can we write it on the board? Because I am having trouble visualizing what you are saying." Benjamin moves to the whiteboard and begins his explanation of the strategy again. Benjamin draws the system diagram on the whiteboard, draws the particular series of equations for that system, and then explains his rationale to the group. Both Michael and Becca ask questions and actively engage in a discussion about this part of the problem. This is an example of Benjamin taking a role to teach both Becca and Michael in order that the entire group understands the process to be used in the homework problem. Again, this is a very typical behavior for this particular observation. At different times, different members of the group take turns teaching other members of the group so that all group members share a common understanding of the solution for the homework problem. Several minutes later, Becca finds that she continues to get the wrong answer for the problem and is struggling to find her mistake. From Becca and Benjamin's interaction, we see that the completion of this homework problem is seen as a group effort. The group moves on and begins the second problem in the homework assignment, which they find to be very similar to the first homework problem. Note that Becca asks Benjamin how long it took to finish the first homework problem. The group finds that it took approximately 30 minutes to complete the first homework problem, to which Becca says 'not too shabby team.' In this instance, Becca makes a positive appraisal that the length of time spent on the homework problem was appropriate and thus, the group was successful in completing this first task. While it is not known what length of time would be unacceptable in this particular case, we do know that the length of time spent was seen as positive and thus led the team to continue working problems with a similar strategy as that used with the first homework problem. If the time to completion had been longer, we may have seen a shift in strategy due to the negative appraisal that would have been associated with the length of completion. We will see an example of this shift in Observation 2.
Throughout this observation, homework problems are worked as a group in a mastery mode. A new homework problem is not started until all members of the group have completed the previous problem. Group members take time to appraise competence ensuring that everyone's questions are answered and that each group member understands the process for a particular problem before moving on. There is not a palpable sense of a need to rush in order to finish the assignment by a certain time. Though members of the group do, at different times, speak about other assignments and commitments that they have to do after this homework assignment is complete, there is no observed sense that the group is in a hurry to complete the assignment.
Observation Two
In the second observation, the study session was held on a Thursday evening with the homework assignment of interest due the following day. The study session began at 10:00PM. Benjamin and Becca are the first to arrive at the study session. Benjamin begins working on the first homework problem before the others arrive. Michael enters the room and says that Gary is on his way. As Gary enters the room, he asks "Have you guys started yet?" The rest of the group says no, though Michael does share that he thinks he knows how to do the first two problems. Here, Michael starts out the study session with a positive appraisal about his competence, in that he believes he has the skills necessary to complete the first two tasks in the assignment. As Michael and Becca discuss a 5K run that will be occurring on campus later that weekend, Benjamin continues to work on the first homework problem. Notice that the strategy for this session is already different than the last; Benjamin has started his assignment before all other members are present though he does not tell the others he has started.
It becomes obvious quickly that this session is not a mastery mode as was the previously described session. Instead, participants are in a coping mode likely because the assignment is due the next day. The work is less collaborative and participants are less likely to engage in shared task and competence appraisals. In the first few minutes of the observation, the four group members (Becca, Benjamin, Gary, and Michael) are observed to be working somewhat together on the same homework problem. But very shortly into the study session, this behavior changes as certain group members struggle with different parts of the problem. While Gary and Michael struggle with the first homework problem, Benjamin and Becca pull ahead and do not wait for the other two members to catch up. Approximately twenty five minutes into the study session, Becca and Benjamin are on a different part of the problem than both Gary and Michael. At this point, two distinct groups form in the study session. Michael and Gary work together as they struggle through completing the homework while Becca and Benjamin forge ahead.
The group works quietly for a period of time. This suggests that the group is working individually on the homework assignment instead of in the collaborative nature of the prior observation. There are times when members of the group have questions and other members join in to help. For example, Gary says to Michael that he has no idea how to do part C of one of the homework problems. Michael tells Gary that he will walk Gary through the problem once he determines if he has done it correctly. Here Michael offers help to Gary, but the work is not collaborative in nature and Michael offers help only after he has completed the problem himself.
At the end of these exchanges, the group members go back to working quietly on their own papers. There is little collaborative discussion about how to develop a solution. Based on comparing behaviors from Observation One, where team members actively helped other, and these behaviors in Observation Two, one possible explanation is that the individuals in the group are more worried about completing the assignment than on ensuring that everyone in the group understands the content focus of the assignment. Thus, this shows a focus on coping intentions instead of mastery intentions.
In these examples, we see that the rest of the group is so focused on the individual nature of their work that they fail to support or help their peers that are in the room. This behavior is in stark contrast to the earlier observation where all activity would cease when someone asked a question. All members would help answer the question of the other group member and would not move on until everyone reached understanding.
Michael particularly struggles on part B of the first homework problem. For approximately 15 minutes, he struggles to get the correct solution for this problem. At times, he asks targeted questions to Benjamin and Becca, as they have already completed part B and have moved on to part C. Benjamin and Becca give Michael short explanations to his questions and then go back to working on part C. At no point do Becca or Benjamin stop in order to help Michael catch up to them. Finally, Michael exclaims, "God, that took forever. That was stupid." He has finally reached the correct solution on part B. His exclamation reveals a negative appraisal regarding the length of time it took to complete that portion of the problem was unacceptable. This frustration leads Michael to move on to the next part of the problem without checking to see if his partner, Gary, is caught up. He moves on to part C, while there is no indication that Gary is caught up to the rest of the group. By the time Michael moves on to part C of the first homework problem, Becca and Benjamin have already moved on to the second problem.
The group continues working in a similar manner throughout the evening. While members take turns asking questions of others as they attempt to develop solutions for the homework problems, there is no time where all members are working collaboratively on the same problem at the same time. We observed that the strategy for the evening was an "every man or woman for him or herself" strategy, where individuals were focused on finishing their individual assignment. About an hour into the study session, Jenny enters the room. She has completed the first two problems and now needs help from the group finishing the last two problems. Jenny begins to help Becca with a part of the second homework problem. Gary asks Michael for help on part B of the first homework problem. Benjamin works quietly to himself.
At this point in the session, each member of the group is working individually on different parts of the homework assignment though they do help each other when stuck.
Fatigue becomes a noticeable problem about one hour and forty five minutes into the study session. For example, Becca makes the comment "I know I'm getting stuck on these because I'm tired and I'm losing my life." A few minutes later, Becca states, "I'm sorry guys. I think I've just lost everything right now." In these statements, Becca discusses how her fatigue is causing her to lose focus on the homework assignment. In this observation, Becca seems to explain and apologize for her lack of understanding whereas in the previously described observation she stated that she didn't understand and asked for help. Her mental and physical fatigue plays into a negative appraisal of the task at hand. Becca is tired, does not understand the content, and has lost much of her motivation to try to come to an understanding on her own. She has shifted towards a coping mode of not trying.
At one hour and fifty minutes into the study session, a pivotal interaction occurs. Benjamin: Two. We're fine.
In this interaction, Michael asks what time it is in order to evaluate the group's progress on the homework assignment for the evening. Michael's realization of how late it is begins a panic, as he realizes that there is little time to complete the rest of the assignment. Michael asks about when the library closes, thus signifying he also realizes a deadline in the physical location where this type of studying continues. This added time deadline could have further added to the panic to finish the assignment, though Benjamin reassures that the group is fine, signaling they still have time to complete the assignment. Jenny's arrival further adds to a concern for completing the assignment when she states that she was worried about when the group chose to begin the assignment. Jenny's statement reflects a shift from the normal procedures of this group to start homework several days before the stated deadline and serves as an added reminder that there is still much to do and the deadline is looming.
A short time later, the group begins to further change their approach to the rest of the evening.
Becca: I have no idea how to do A. So, I'm going to wait till you guys finish. Benjamin: We're going to get this done so we won't be paying attention at first.
There are two interesting behavioral changes to note in this interaction. First, Becca states that she is now going to wait to work on a homework problem until Michael is finished so that Michael can teach her how to do it. It is observed later that much of what Becca does for the remainder of the evening is copy the work of her peers. This behavior is in stark contrast to her previous behavior, both in this study session and in the study session captured in Observation One. At this point, Becca has given up and no longer seems to engage in a learning process. Instead, she is coping by copying the work of others in order to complete the assignment.
Second, Michael, Benjamin, and Jenny agree on a new strategy for the rest of the evening. Michael states, "Ok, I'll go through sixty. You can run through sixty seven and then we can get this wrapped up." Michael will finish the third homework problem and then explain his solution to the rest of the group. In turn, Benjamin and Jenny will work on the fourth homework problem and explain their solution to the rest of the group. For the first time in any observation of this group, the 'divide and conquer' strategy has been adopted. Instead of focusing on helping all members of the group understand each individual problem for the homework assignment, the group has resorted to dividing up the work so that the group can get the assignment "wrapped up." It is obvious that the group has shifted its focus away from making sure everyone has learned the material and is now more concerned with completing the assignment at all cost. This is made apparent by Benjamin's statement, "I'm at the point where I just want to get this done." The negative appraisal that the time left to complete the assignment is dwindling causes this dramatic shift to fully position the group in a coping mode. They now care very little about learning the content associated with the homework. The goal of the evening now is to finish the assignment so they can turn it in and not get a bad grade.
The divide and conquer strategy is implemented throughout the remainder of the study session. Michael completes the third homework problem and puts its solution up on the whiteboard in the study room. Benjamin, Jenny, and Becca commence with copying down what Michael has written on their own homework papers. Benjamin then gives his paper to Michael in order for Michael to copy the solution for the last homework problem. While there are questions that are asked during this period, questioning is minimal and is not focused on a deep understanding of the content. Observation Two clearly represents a coping mode. The time pressure yields a negative environment where learning and mastery of content are secondary to completion. While there is still a desire for correct answers, the focus is on being done in time. Lack of understanding (competence) is seen as something for which one should apologize rather than openly seeking help.
Discussion
In these two scenarios, a shift in how the students approached their study sessions was evident. Specifically, when students were pressured by looming deadlines for an assignment, they shifted away from strategies that were focused on learning (mastery) and towards strategies that were meant to help them complete the assignment at hand (coping). The study group's normal behaviors included working one homework problem at a time, helping the other members of the group to understand components of the assignment, and not moving on to a new problem until all members had completed the task. Even when competence or self-concept were challenged because a group member may not understand a concept, the other group members would step in to help bring the 'lost' member back so that the whole group stayed in the mastery intention. Without the fear of the looming deadline, the group worked collaboratively to stay in the mastery intention.
But these strategies changed when the study group session neared the assignment deadline. As time ran out on the assignment, the study group began breaking up the assignment in order to complete it more quickly. Reminders of the looming deadline, including the closing of the library and the statement of the lateness of start from a new group member, had an impact on the shift in strategy. Small groups of students completed different homework problems in order to share answers among others so that they could complete the assignment before the deadline. In these examples, the looming deadline caused a shift between the mastery intention and the coping intention. When threats to self-concept or competence occurred, the group no longer worked collaboratively to bring back the 'lost' group member. Because of this, group members strayed. Several group members engaged in divide and conquer behaviors. Another group member disengaged completely and instead decided to copy the work of her peers, thus completely removing herself from the learning process. The looming deadline caused this group to focus on the needs of the individual and thus lose the benefit of collaboratively working towards the mastery intention.
Consistent with theory, the mastery environment was more positive and the coping environment negative. Moreover, appraisals, particularly of competence and task demands, were offered, experienced and responded to in respectively positive and negative ways. Pintrich described the use of self-regulatory strategies as mediators between the personal and contextual characteristics of a particular scenario 21 , meaning that choice of SRL strategies is not just a function of the person or the context. Instead, the choice of strategy is interconnected with the person and the context. This can mean that even the most highly SRL skilled students can choose poor strategies in a certain context. We observed this mediation at play when the study team chose different tactics for working on assignments on different evenings. Specifically, when working two nights prior to a deadline, participants showed of learning intentions by working together as a group on each homework problem, taking time to explain areas of confusion, and only moving on to the next problem after everyone was finished and had signaled understanding and readiness to proceed. When working the night prior to the deadline, participants showed evidence of coping intentions by working more as individuals, ignoring others requests for explanations for understanding, and splitting up the homework problems to complete them all and share solutions with each other at the end of the session.
One could look at these findings and think they are obvious, i.e., that students should always start assignments earlier. While perhaps a true statement, our findings offer insight into exactly what happens when students are rushed and why time pressures are not conducive to learning. Specifically, students engage in different time management, task management, and peer helping strategies. SRL literature suggests that these three strategies are among several strategies that make up the SRL process 22 . Specifically, time management strategies are connected to the forethought phase, while task management and peer helping strategies occur in the performance phase of the SRL process.
Time Management Strategies
Time management is one key SRL skill for successful students 21 . Numerous studies have shown that students with better time management skills perform better in academic coursework [23] [24] [25] . For the different scenarios, the group selected different time management strategies, specifically when they would work on an assignment in association to the due date. Though the group said on numerous occasions that they chose to study two nights before an exam because it gave them freedom to work, ask for help, and complete in a timely manner, there were occasions when they did not follow this rule. For the second observation, they chose to divert from their original strategy, even though they could communicate that study two days before was the preferred and better strategy. When different time management strategies were selected, the group likewise selected different task management strategies.
Task Management Strategies
When the group selected a time management strategy of working on an assignment several days before the due date, the task management strategy that was associated was a collaborative engagement strategy. The group members deliberately chose to work on one problem at a time and make sure that everyone in the group had a full understanding of the concept before moving on to a new task. In this case, it was clear that the goal for completing the task was to ensure that everyone learned about the content that was the focus on the assignment. In contrast, when the time management strategy of starting the assignment the night before the assignment was due was selected, this led to a 'divide and conquer' task management strategy. Here, the group's goal for task completion shifted to finishing the assignment so it could be turned in on time. The focus was no longer on learning, but simply on completion. To that effect, members of the group didn't develop solutions to all of the tasks for the homework assignment. Instead, group members completed a portion of the tasks and shared their results with others. The differences in task management strategies also had an impact on the peer support/help strategies that were used.
Peer Support/Help Strategies
When working on the homework assignment collaboratively, the group worked collaboratively to ensure that all members understood the content. At times, individual members would stop their own work in order to explain or teach content to other group members. Questions to the group were handled collectively. In this situation, help for a group member was always at hand. And then group did not move on until each group member was ready. In contrast, when working on the homework assignment using the divide and conquer method, help and peer support was not readily available to all group members. Because the focus on the study time shifted to just getting the assignment done, there was less of an emphasis on helping others understand the concepts and procedures for a particular task. Many times, questions would be posed by a group member that would go unanswered by the rest of the group. The task management strategy shifted to individual effort which meant that the collaborative nature of work and help was lost.
Contextual factors can contribute to students engaging in learning in very different ways. In particular, feeling a time crunch can cause students to shift from a mastery mode to a coping mode. While in the mastery mode, students tend to exhibit behaviors that are shown to promote deeper learning, in the coping mode they are just trying to get done and learning is secondary.
Implications for Research and Teaching
This leads us to implications for educational practice and research. Educators, especially those teaching in the engineering disciplines, can be more cognizant of student workloads. Perhaps by asking ourselves what we hope students are gaining from working assignments and if theses outcomes would be achieved if students were in a coping rather than mastery mode, we could better scope workloads. Since most students in a given major are taking similar courses at the same time, efforts could be extended to look at workloads across courses as well. For example, if several core courses are giving an exam the same day or week, how does that help student learning?
Education researchers, especially those in engineering, can also learn from the methods used in this study. Through an ethnographic study, we were able to observe what students were actually doing. Had we tried to ask these same questions through surveys or interviews, students might not have been aware of or recognized the changes in their habits or the ramifications of such changes. For example, Becca might not know that in a mastery mode she more actively asks for help then when she is in a coping mode.
It is perhaps also important for educators to talk directly to students about ways to set up their learning environments to promote learning. While it may not be possible to eliminate coping modes, helping students raise awareness of when these situations are arising could help them know where to focus when they do have time to study content more fully. Research has shown that students can build their SRL skills when they engage in classroom teaching that engages them in SRL practice 26 . Research has also shown that the metacognitive strategy of planning learning is an inherently subconscious process 27 . By simply engaging students in conscious discussion about planning their own learning, students can bring these planning thoughts to a conscious level and think more critically about the choices they make in choosing learning habits. For example, the team in this study might want to revisit the content from the second observation more carefully because they spent less time trying to understand as they worked on the assignment.
Finally, educators can use the stories presented in this research study and other studies that focus on rich descriptions of learning in context to present cases by which their students can learn about their own learning. Many educators become frustrated when they try to convey to their students a need for more effective learning strategies but it seems as if the students do not listen. We may have more opportunities to reach our students by telling real stories of student learning, how these stories are connected to educational theory, and how students can practically learn from educational research and the experiences of their peers. Incorporating case studies of how students learn into engineering curriculum may be an effective way of helping our students realize the changes they need to make to their own study habits to be more academically successful in their own undergraduate engineering careers.
Limitations & Future SRL Research
Our study is limited in that it represents only one study group in one class at one school. However, the depth of data available from the intensive set of participant observations in our ethnographic study yield sufficient details to understand how and why behaviors are changing. We could also argue that this group that we studied in detail represents a best case in the sense that they are very conscientious and try to study in advance so they can focus on learning. Our extended observations show that even for this group, studying in advance is just not always possible due to competing demands from other courses or even from the same course. Our findings could be even more impactful if we consider that students are not always this conscientious and are often in a rush. Given the repeated research that demonstrates how time intensive engineering programs are, 11 our assumption that most students are burdened for time is reasonable.
The study of student learning in context is a critical area of research for understanding the challenges that our students face as they work to learn difficult content and attempt to be successful in higher education. Future research should focus on understanding how the context of the learning environment impacts student learning and willingness to engage in positive learning strategies. While we know that certain learning strategies can prove more beneficial for learning than others, we still know very little about how and why students choose certain learning strategies over others. Research focused on investigating contextual influences could prove very influential on understanding student choice for learning strategies.
